Reduction of graft-versus-host disease by histone deacetylase inhibitor suberonylanilide hydroxamic acid is associated with modulation of inflammatory cytokine milieu and involves inhibition of STAT1.
Histone deacetylase (HDAC) inhibitors reduce development of graft-versus-host disease (GVHD) following allogeneic bone marrow transplantation (BMT). Administration of the HDAC inhibitor suberonylanilide hydroxamic acid (SAHA) resulted in a significantly reduced GVHD-dependent mortality following fully major histocompatibility complex-mismatched allogeneic BMT. However, SAHA treatment did not affect T-cell activation or T-cell expansion in vitro and in vivo. Therefore, we focused on the effects of SAHA treatment on cytokine production and intracellular signaling events in vitro and in vivo following GVHD induction. Cultivation in the presence of SAHA broadly inhibited lipopolysaccharide (LPS) and alloantigen-induced cytokine/chemokine production in vitro and led also to a significant decrease in interferon-gamma and tumor necrosis factor-alpha levels in vivo following induction of GVHD. Concomitantly, SAHA treatment inhibited phosphorylation of STAT1 and STAT3 in response to LPS and alloactivation in vitro. Induction of GVHD led to a rapid phosphorylation of STAT 1 in the liver and spleen, which was markedly reduced by SAHA treatment. In conclusion, GVHD is associated with a marked induction of phosphorylation of STAT1 in the liver and spleen, and SAHA-dependent reduction of GVHD is associated with systemic and local inhibition of phosphorylated STAT1 and blunting proinflammatory cytokine production during the initiation phase of GVHD.